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ABSTRACT 

The aim of this project is to design a system for filling soap oil into pockets using a piston pump 
injection method. The system includes a piston pump that has two non-return valves (NRVs) inside 
it. The lower NRV opens when oil enters the pump. The upper NRV opens and the lower NRV closes 
during delivery. The piston pump method provides low power, high efficiency deliveries, making it 
the ideal choice for this project. The system design includes the selection and sizing of the pump, 
valves, and other necessary components, as well as the development of a control system to regulate 
the flow rate and timing of the pump. The system is intended to be reliable, efficient, and cost- 
effective.Overall, this project aims to develop a piston pump-based system for filling soap oil into 
pockets that meets the requirements for high efficiency, low power consumption, and reliability.. 
Keywords— piston pump injection method,Lower NRV. 


Introduction 

Liquid packaging machines are automated equipment designed to efficiently and accurately fill, seal, 
and label liquid products such as beverages, pharmaceuticals, chemicals, and cleaning agents into 
containers such as bottles, cans, pouches, and cartons. These machines are widely used in various 
industries that require high-speed and high-volume production of liquid products. Liquid packaging 
machines come in different types and configurations depending on the specific requirements of the 
product and the container. For example, some machines use volumetric or gravimetric filling methods 
to accurately measure and dispense the liquid, while others use piston or peristaltic pumps to transfer 
the liquid. Similarly, some machines use heat sealing, induction sealing, or ultrasonic sealing to seal 
the containers, while others use capping or crimping techniques. 

Liquid packaging machines offer several advantages over manual or semi-automated processes, 
including improved efficiency, consistency, accuracy, and safety. They can handle a wide range of 
liquid viscosities, sizes, and shapes of containers, and can be easily integrated into existing production 
lines. Additionally, modern liquid packaging machines incorporate advanced technologies such as 
programmable logic controllers (PLCs), human-machine interfaces (HMIs), and sensors to optimize 
performance, minimize waste, and reduce downtime. 

In summary, liquid packaging machines play a crucial role in the manufacturing and packaging of 
liquid products, enabling businesses to achieve higher levels of productivity, quality, and profitability 


Experimental Methods or Methodology 

The methodology for adoption in washing liquid packaging machines will depend on various factors 
such as the type of washing liquid, the type of packaging machine, the production capacity, and the 
specific requirements of the manufacturer. However, here is a general methodology that can be 
followed: 
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Determine the type of washing liquid: The first step is to determine the type of washing liquid that 
will be packaged in the machine. This will determine the type of machine and packaging material that 
will be needed. 
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Once you have determined the type of washing liquid, you can select the appropriate packaging 
machine that can handle that specific liquid. This will depend on the viscosity, density, and other 
characteristics of the liquid. 

Choose the appropriate packaging material: The packaging material used should be able to withstand 
the properties of the washing liquid and should be compatible with the packaging machine. For 
example, if the liquid is corrosive, the packaging material should be resistant to corrosion. 

Modify the packaging machine: If the selected packaging machine is not suitable for the washing 
liquid, modifications may be necessary. This could involve changing the filling nozzles, adjusting the 
filling volume, or modifying the sealing system. 

Test the packaging machine: Before starting the production, the packaging machine should be 
thoroughly tested to ensure that it can handle the washing liquid without any issues. This will involve 
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running the machine at different speeds, checking for leaks, and verifying that the packaging material 
is being sealed properly. 

Start production: Once the packaging machine has been tested and approved, production can begin. 
However, regular maintenance and quality checks should be carried out to ensure that the machine is 
running smoothly and the packaging is of high quality. 

Overall, the methodology for adoption in washing liquid packaging machines involves careful 
consideration of the type of washing liquid, selecting the appropriate packaging machine, choosing 
the appropriate packaging material, modifying the packaging machine if necessary, testing the 
packaging machine, and starting production. 


Results and Discussion 

Washing liquid packaging machines have been shown to improve the efficiency of the packaging 
process, reduce labour costs, and improve the consistency and quality of the packaged products. The 
machines can be customized to handle different types of liquids and packaging materials, and can 
perform a range of tasks such as filling, capping, labelling, and packing. The cost of purchasing and 
maintaining the machines can be offset by the savings generated through increased productivity and 
reduced waste. 

The use of washing liquid packaging machines is becoming increasingly common in the 
manufacturing industry, as companies seek to improve the efficiency and quality of their operations. 
By automating the packaging process, companies can reduce the amount of manual labour required, 
which can lead to cost savings and improved productivity. The machines can also improve the 
consistency of the packaged products, which can lead to higher customer satisfaction and repeat 
business. 

One potential drawback of using washing liquid packaging machines is the initial cost of purchasing 
and installing the equipment. Depending on the size and complexity of the machines, the upfront 
investment can be significant. However, this cost can be offset by the savings generated through 
increased productivity and reduced labour costs over time. 

Another consideration is the need for on-going maintenance and repair of the machines. Regular 
maintenance is essential to keep the machines running smoothly and prevent breakdowns that can 
lead to costly downtime. Companies that invest in washing liquid packaging machines must be 
prepared to budget for on-going maintenance and repairs. 

Overall, the use of washing liquid packaging machines can provide a range of benefits to 
manufacturers, including improved efficiency, cost savings, and improved product quality. However, 
companies must carefully weigh the costs and benefits of investing in this technology and be prepared 
to invest in on-going maintenance and repairs to ensure the machines remain in good working order. 


CONCLUSION 

Efficiency: Washing liquid packaging machines can significantly improve the efficiency of the 
packaging process. These machines can perform tasks such as filling, capping, labelling, and packing 
with a high degree of accuracy and consistency, which reduces the need for manual labour and 
improves the overall speed of the packaging process. 

Cost-effective: Although washing liquid packaging machines can be expensive to purchase and 
maintain, they can ultimately save manufacturers money by reducing the need for manual labour, 
increasing productivity, and minimizing waste. Additionally, the cost of packaging materials may be 
reduced by using machines that can precisely measure and dispense the required amount of liquid. 
Customization: Washing liquid packaging machines can be customized to meet the specific needs of 
manufacturers. For example, machines can be designed to accommodate different bottle shapes and 
sizes, or to handle different types of liquids with varying viscosities. 

Quality control: Using washing liquid packaging machines can help ensure consistent product quality 
by minimizing the risk of human error. Machines can be programmed to perform quality control 
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checks such as verifying fill levels, ensuring proper labelling, and detecting any defects in the 
packaging. 

Flexibility: Some washing liquid packaging machines are designed to be flexible and versatile, 
allowing manufacturers to switch between different types of packaging quickly and easily. This can 
be especially useful for companies that produce multiple product lines or seasonal variations of their 
products. 

Safety: Washing liquid packaging machines are typically designed with safety features that help 
protect workers from accidents and injuries. These features may include automatic shut-offs, guards, 
and warning signals. Additionally, using machines can reduce the risk of exposure to hazardous 
chemicals or substances commonly found in washing liquids. 
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